I. INTRODUCTION
Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/F) emissions from various sources have raised serious concerns globally because of their toxicological effects and associated adverse health implications. PCDD/F belong to the group of substances influencing the endocrine system by disrupting the secretion of hormones (endocrine disruptors) of humans and other organisms. Due to this fact, the air emissions should be controlled and restricted in case of any significant exceedances from the acceptable level.
As the main sources of emissions are considered waste incineration processes, although scientific studies indicate the existence of many other emission sources, such as chemical industry, metallurgy and municipal combustion. Considerably relevant is emission from non-point sources, due to the fact, that it is remains uncontrolled and its reduction is therefore challenging problem essential to solve. Manuscript After emission, these pollutants are transported and diffused through the atmosphere, resulting in subsequent widespread deposition into terrestrial and aquatic ecosystems [1] . Because of public concerns over toxicological effects of PCDD/Fs, increasingly stringent emission regulations have been enacted in most industrialized countries. According to the Stockholm Convention (2001), many countries have committed themselves to reduce their concentrations in the environment. The atmosphere constitutes a relevant source of PCDD/F to the land and marine environment [2] , [3] . Dioxins were included in the Convention on Long-Range Transboundary Air Pollution (CLRTAP) list from 1998. Data on concentrations of PCDD/F in the ambient air over the central-east region of Europe are rather limited. Therefore, in 2012 and 2013, PCDD/F in the center of the urban area have been investigated (Tricity, c.a. 750 thousands of residents, polycentric metropolitan center, combined with three cities: Gdansk, Gdynia and Sopot), located near the coast of the Gulf of Gdansk (southern coast of the Baltic Sea) (Fig. 1) . The study comprises first measurements of PCDD/F in the ambient air over Gdansk (450 thousands residents) to assess their level of emission and the potential impact on coastal beaches recreation area. pore diameter), type QMA has been applied. The results were converted into volume of air passed through the filter while collecting the sample.
II. MATERIALS AND METHODS

A. Sampling
A theory of the active air sampling using the similar devices was described further in European Norm PN-EN 12341:2014-07. The sampling chambers were prewashed and solvent -rinsed with acetone prior to installation. An average sampling rate of such device was estimated to 30 m 3 /h. The air samples have been collected from 3-7 days depending on sample which is equal of 2160-5040 m 3 of passing air volume on each sample, respectively. The exposed quartz disks were wrapped in two layers of the aluminum foil and transported to the laboratory where they were kept in the freezer at -18 °C until analysis.
B. PCDD/F Analysis and Expression of the Results
The European Norm PN-EN 1948-4+A1:2014-03 (1 -2 -3 and -4) served as the basic methodology for determining PCDD/F. Four parts of the Norm describes the rules of sample collection, extraction and purification as well as identification and quantitative determination of 17 PCDD/F congeners and collection and determination of dioxin-like PCB. According to this Norm the internal standards were added as mix of 17 PCDD/F, this procedure have been described further in our literature [4] . The purified sample was analyzed applying the accepted reference method by high resolution gas chromatography and tandem mass spectrometry GC/MS-MS consistent with European Union Regulation 709/2014 in accredited laboratory of Cracow University of Technology. The results are expressed in pg/m 3 . The results provided by laboratory were expressed with the accuracy of 10 -2 pg/m 3 , after recalculation by the volume value of the air so the final result is expressed with the accuracy of 10 -4 pg/m 3 . Concentrations of PCDD/F are also calculated into pg WHO-TEQ/m 3 (Toxicity Equivalent) using TEF (Toxicity Equivalent Factor) for each analyzed congener in order to compare the obtained values to the established acceptable limits (Table I) .
C. Quality Assurance/Quality Control
The field blanks consisted of the pre-extracted HVS Digitel disks and were taken at each sampling site according to PN-EN 12341:2014-07. They were extracted and analyzed in the same way as the PCDD/F samples, indicating a minimal contamination during the transport, storage and analysis. 
III. RESULTS AND DISCUSSION
The high volume, active air sampler used in present study demonstrated a high level of precision based on the replicates. Distribution of ground-boundary wind direction at seaside regional level was north-east direction in winter and west direction. Mean values of temperature (annual mean) at station in Gdansk Wrzeszcz in 2012 was 9.4°C. The mean value of temperature in July-August 2012 was 19.3° C and December -January was 2.1°C according to the meteorological data from investigated station provided by ARMAAG [5] . The subject of chemical analysis in presented paper is samples of atmospheric aerosols of fraction below 10 µm-PM 10. A contribution of fine fraction PM 2.5 in concentration of PM 10 remains at a comparable level throughout the year. In the summer part PM 2.5 fine dust in the dust PM 10 stands at of PM 2.5/PM 10 -0.82, and in August PM 2.5/PM 10 -0.73, so it seems that changes in concentration of PCDD/F are apparently associated with emission during the winter heating season [5] . Because of the strong adsorbing properties of PCDD/F on the surface-active particulate matter, these substances are present in the air mainly adsorbed.
Irrespectively of the season, all PCDD/F congeners have been identified, either of low number of chlorine atoms in the molecule as TeCDD/F and also with a high number of chlorine atoms as HpCDD/F and OCDD/F (Table II) .
The highest concentrations occurred in the winter, January 2013, and the lowest in summer, July 2012. This larger sorption capacity in winter may indicate higher amount of soot (black) carbon present in the aerosols, enhancing sorption of dioxins to the aerosols [6] . According to the Norm PN-EN 1948-4+A1:2014-03 allowable concentration of emission sources of PCDD/F and the air is 0.100 ng WHO-TEQ/m 3 (100 pg WHO-TEQ/m 3 ). According to data from EMEP (European Monitoring and Evaluation Programme) concentrations of PCDD/F in the air over European major cities (more than a million residents) does not exceed 0.300 pg WHO-TEQ/m 3 in winter [7] . The results of the sum of PCDD/F congeners divided by the toxic equivalency factors (TEF , Table I) showed that in December 2013, the sum reached the maximum value of 0.230 pg WHO-TEQ/m 3 . In the summer season ranged from 0.006-0.009 pg WHO-TEQ/m 3 . These data indicate that air pollution in the winter season in Gdansk is significantly lower in comparison with other European cities [8] . In the summer, the air over the Gdańsk urban background station can be considered as "ecologically clean".
Congeners proportions are characteristic for municipal combustion in other European countries [9] . Several times higher concentrations of the PCDF sum compared with the PCDD sum have been recorded. Alarming phenomenon is the appearance of the significant concentrations, especially in winter, the most toxic forms of TeCDD/F. However, this level is not dangerous for humans and animals. During the heating season, the concentration of congeners hepta and octa chlorinated PCDD/F increases significantly (Fig. 2) .
The research carried out in Japan, showed that for people working directly on the municipal combustion furnaces, only hepta chlorinated congeners increased in comparison to the control group [10] . to be the most relevant issue, considering that industrial emission has decreased over the last decades.
